Highlight
During cyclic population peaks, voles kill and damage sagebrush and other shrub species over large areas. Damage is greatest when a dense, ungrazed herbaceous understory exists and when the snowpack persists throughout the winter. If peaks in population could be predicted, grazing should be managed to leave all possible herbaceous cover on areas where killing of brush is desired; conversely, grazing by cattle should be heavy where perpetuation of shrubs is preferred.
In the spring of 1969, we observed that voles had killed and damaged big sagebrush (Artemisia trident&a Nutt.) over sizable areas in Utah and Nevada during the previous winter.
Phillips (1970) deter damage where shrubs are desired.
Areas sampled ranged from 6,500 to 7,500 feet elevation; little damage was noted below 6,500 feet elevation. Average annual precipitation is estimated to range from 15 to 20 inches and about 60% falls as snow on the study areas. Study areas were in five different drainages that were snow-covered throughout the winter. By spring, many sagebrush stems had been girdled as high as the snow was deep-up to 20 inches on some areas. Brush plants were counted on a transect of 10 plots per area and judged as to whether they were undamaged or completely or partly killed by voles or by other factors.
Plots were circular, 100 square feet in size, and spaced 30 yards apart.
Species of rodents present on the study areas were determined by one night's trapping with two snap traps placed on each of the 80 plots.
Twenty-three longtailed voles
(Microtus longicaudus
latus Hall) and 20 deer mice (Peromyscus maniculatus sonoriensis Le Conte) were captured in 160 trap nights. Deer mice were uniformly distributed among the samples, but voles, which were present on all areas, were caught more commonly in samples from higher elevations. Although trapping followed the heavy brush kill, we are certain that the longtailed vole was the principal species involved in girdling of brush; deer mice are not known to eat bark.
Voles eat the cambium layer of sagebrush; in so doing they strip bark from plants and girdle stems and branches. Overall, an average of 59% of the big sagebrush plants were completely killed by voles and an additional 28% showed some damage (Table  1) . Greatest kill of sagebrush was in draws and low places that had a dense cover of grass. These areas receive extra moisture, especially in the form of snow. Mueggler (1967) also observed that the greatest damage to sagebrush occurred in lush, productive spots where snowfall had been continuous throughout the winter. Phillips (1970) reported that toe slopes and canyon rims showed greater damage than canyon slopes and ridgetops.
Apparently a good herbaceous cover is conducive to buildup of high populations of voles, inasmuch as they form their runways through the litter on top of the ground.
The second feature related to extensive brush kill is a snow cover that persists through the winter of a high vole density.
Of particular interest were two sizable areas, each several hundred acres in size, that were ungrazed by livestock in 1968. One area was private range, purchased and fenced by Wolf Brothers of Goshen, Utah, in the spring of (Black and Frischknecht, 197 1) . In addition to censusing, a better understanding of the factor or factors that trigger irruptions would be highly valuable.
VOLES IMPROVE RANGELANDS
Predictions of irruptions would be of great importance to grazing management programs. During an irruption, microtine populations can be expected to be highest in areas where considerable grass is left on the ground. Other things being equal, such areas are likely to be ungrazed or lightly grazed as under a rest-rotation system of management. Preliminary evidence suggests that the peaks in microtine population cycles are 4 or 5 years apart. Range managers should be aware that population peaks could coincide with a grazing cycle that rests a given unit from grazing every 4 or 5 years. Grazing could be manipulated so that areas on which brush control is needed are not grazed in years of vole irruptions to allow buildup of herbaceous cover for voles. On the other hand, areas on which shrubs are desired should be grazed well in those years to reduce herbaceous cover. This study demonstrates the complexi ties of range ecosystems and the need for understanding interactions of the components. 
